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Influenza Vaccines

� Vaccination is the most effective way to prevent infection
(CDC, 2009 http://www.who.int/mediacentre/factsheets/fs211/en/index.html)

� Two types of vaccines available

� Inactivated vaccine – i.m.

� Live attenuated influenza
vaccine (LAIV) - Intranasal

� MedImmune vaccine (LAIV) approved for use in 
� USA
� Canada
� Korea
� HK and 
� other countries
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Flu Vaccines and Cell Culture-based 
Production

PRODUCTION SUBSTRATE

Eggs (SPF) Cell Culture

Exposure of flock to environmental agents Low risk, high impact NA

Preproduction characterization
- Limited - Extensive

- Inherent contamination - Sterile

Manufacturing procedures - Need to control contamination Controlled

Egg allergies limit use Yes No

Process scalability Slow and difficult Simple

Cell culture-based vaccines provide a robust production platform in
pandemic outbreak preparedness 



MedImmune MDCK Cells
- A Selected Production Cell Substrate 
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A MDCK cell clone was selected from 13 cell lines based on 
�High productivity
�Serum free growth
�Susceptibility to a wide range of flu virus infections
�Best cell clone out of > 2500 clones (refer to next slide)

0.0
ca A/ New
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MedImmune MDCK Cells 
- Well Characterized Cell Banks

� No detectable adventitious 
agents 

� No detectable tumorigenicity 

WHO, 4 May 2010

� No detectable tumorigenicity 
and oncogenicity

� Stable beyond End of 
Production level



MedImmune MDCK Cells 
- Similarity of viruses with Commercial LAIV 

Analytical Test
Comparability between egg and cell 

produced vaccine

Complete Genomic Sequence

Phenotypic Analysis (ca and ts)

Host Cell Susceptibility

Virus Protein Expression
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Safety profile in Animal Models
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Disposable Culture Vessel-based 
Manufacturing Process

Cell inoculum expansion Virus production

T75 T225 RB RB 50L Single Use Bioreactor

Cell inoculum expansion Virus production

T75 T225 RB RB 50L Single Use Bioreactor

Cell inoculum expansion Virus productionCell inoculum expansion Virus production

� Fully disposable process implemented in GMP Pilot Plant

� No need for cleaning/validation with disposable culture vessels

� Shortened timeline for implementation in clinical production

� Quick turned-around between batches (in a few hours)
making possible to re-start production very rapidly

20-21 days



Conventional Manufacturing Process
- An Alternative Production Platform

� Also fully developed in MedImmune
Up to 2500 L



Annual Flu Vaccine Production Timeline
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Surveillance

Selection

Reassortment

Manufacturing

Distribution

Immunization

Virus Strain 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

A (H3N2)

� Frequent vaccine strains and manufacture process changes
� Short (often 1-3  weeks) Process Development Time

A (H3N2)

A/Guizhou/54/1989

A/Beijing/353/1989

A/Beijing32/1992

A/Shandong/9/1993

A/Johannesburg/33/1994

A/Wuhan/359/1995

A/Sydney/5/1997

A/Moscow/10/1999

A/Fujian/411/2002 

A/California/7/2004

A/Wisconsin/67/2005

A/Brisbane/10/2007 like

A (H1N1)

A/Singapore/6/1986

A/Bayern/7/1995

A/Beijing/262/1995

A/New Caledonia/20/1999

A/Solomon Islands/3/2006

A/Brisbane/59/2007 like

B

B/Yamagata/16/1988

B/Panama/45/1990

B/Beijing/184/1993

B/Sichuan/379/1999

B/Hong Kong/330/2001

B/Shanghai/361/2002

B/Malaysia/2506/2004

B/Florida/4/2006



Platform Production Reduces 
Production and Development Time
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� Productivity increased 3 - 50 folds through process optimization
� Process robustness improved by identifying process variables 

and optimizing critical parameters



Low Level of Impurities

0.8

1

1.2

1.4

1.6

1.8

2

F
in

a
l 

B
u

lk
 H

C
D

 L
e

v
e

l 
(n

g
 p

e
r 

d
o

s
e

)

0

0.2

0.4

0.6

0.8

A/W
is

co
ns

in
 (H

3N
2)

A/S
ol

om
on

 Is
la

nd
s 

(H
1N

1)

A/N
ew

 C
al

ed
on

ia
 (H

1N
1)

B/M
al

ay
si

a
B/F

lo
rid

a
B/F

lo
rid

a

A/S
ou

th
 D

ak
ot

a 
(H

1N
1)

A/S
ou

th
 D

ak
ot

a 
(H

1N
1)

A/U
ru

gu
ay

 (H
3N

2)

A/U
ru

gu
ay

 (H
3N

2)

A/C
hi

ck
en

/H
on

g 
K

on
g 

(H
9N

2)

A/C
hi

ck
en

/H
on

g 
K

on
g 

(H
5N

1)

A/S
w

in
e/

M
is

so
ur

i (
H

2N
3)

B/F
lo

rid
a 

(4
00

 L
 s

ca
le

)F
in

a
l 

B
u

lk
 H

C
D

 L
e

v
e

l 
(n

g
 p

e
r 

d
o

s
e

)

Final Bulk DNA Level : ≤ 1 ng per dose 



Cell Culture vs. Egg-based Production 
of Flu Vaccine

Production Time in Weeks* MDCK Cells** Eggs***

4 112 26

8 223 52

12 336 78

* million doses of blended vaccine bulk produced
** at 2 x 2000L scale excluding 3 wk lead time (cell thaw and seed train)
*** at 32,500 egg scale excluding lead time (egg procurement)

Large amount of vaccine bulk can be produced in 
much shorter time using MDCK cells

12 336 78



Summary

� Intranasal administration

� simplifies the mass immunization process

� MDCK cell–based production technology� MDCK cell–based production technology

� can produce flu vaccines quickly and in large 
quantity 

� Disposable technology

�minimizes change-over time between runs and 
leads to significant upfront savings



Acknowledgements of US Government 
Sponsorship

This project is funded in whole or in part with Federal funds from the Office 
of the Assistant Secretary for Preparedness and Response (ASPR), 
Biomedical Advanced Research and Development Authority, under Contract 
Nos. HHSO100200600010C and HHSO100200700036C. The total federal 
program funding for these contracts is $221,379,570, representing 
approximately 92% of the total amount of the projects. The remaining 8% of 
the total amount for the projects is anticipated to be financed by 
nongovernmental sources

The views expressed do not necessarily reflect the views or official policies 
of the Department of Health and Human Services; nor does mention of trade 
names, commercial practices, or organizations imply endorsement by the 
U.S. Government



Questions

Telephone No.
1-650-603-2576

E-mail Address
liuj@medimmune.com


